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Breaking or ultimate strength, 7.

Brimstone added to gray iron, 83, 85.

Brittleness by combined carbon removed by silicon, 119; caused by Cd.C.,

134, 135; of phosphorus irons, 66.
Britton, J. Blodget, analysis of Star iron, 78.
Bulk of carbon, 10; of other elements, 10, 28, 29.

Carbon, 25; and chill, and fusibility, 29; and fluidity, 29, 30; and hardness,
29, 167; and phosphorus, 78; and silicon, 28, 38, 45, 176; and strength,
132, 133, 134, 136 138; and sulphur, 82 to 98; bulk of, 10, 28, 29; coloring
power of, 25; combined, 27, 133; combines at red heat, 62; combined,
the natural condition, 27, 28; combined, produces hardness, 166; diffusion
of, 28, 133; diluted by adding steel, 30, 71; diluted and Si. kept uniform,
31; dissolved in fluid iron, 27; driven out by sulphur, 83, 93, 94; if de-
creased, gray iron turns white, 30, 31, 94, 95; in cast iron, 25; influence of
remelting, 27, 30, 33; invisible in carbonic acid, 25; not increased in
cupola, 27; of the three expansions, 55; origin of carbon, 26; quantity of,
27; reduces shrinkage, 46; relation to silicon, 45; replaced by silicon, 38,
45; saturation of, 26, 27; segregation of, 107; silicon acts through, 38, 47,
176; specific gravity, 25; total, and strength, 132; total, determines in-
fluence .of silicon, 38, 39.

Carbonic acid, 25, 26.

Carbonic oxide, 26.

Cast iron, 3; crystals of, 19; does it expand in freezing, 20; fusibility of, 29;
with low silicon tends to lamellar fracture, 78; various metals in, 212.

Casting machine, pig-iron, 136; conditions should be uniform, 138.

Castings, classes .of, 159; cracking of, 24, 153; green sand stronger than dry,
28; with close-grained pig, 162; spongy, 21, 22, 162; with heavy and
light parts, 24.

_ Chemical analysis, i; drawbacks of, 171; drillings for, 165; will not account
for all physical properties, 38, 39, 40, 173; what it does, 170.

Chemical composition, and hardness, 166; a shrinkage test for, 46; does
not always determine strength, 163, 168, 177.

Chemists assume that chemical composition insures physical quality, 169,
171; must measure .physical quality to prove prediction, 169; not agreed
on methods of sampling, 171.

Chill, 7; and carbon, 29; and manganese, 100, log, 104, 105, 106; and phos-
phorus, 80; and silicon, 44, 101, 102; and sulphur, 83, 86, 96; explained
by segregation, 114; measure of, 183; of annealed castings, 33, 139; pro-
cess instantaneous, 51.

Chromium; in cast iron, 213; in steel, R. A, Hadfield, 213.

Coal, 4.

Coke, 4.

Colby, A. L., machine and sand cast pig iron, 136,

Cold-shortness of phosphorus iron, 66.

Cold-shut in test-bars hastens fracture, 181.

Color of grain of phosphorus irons, 77.